If X is an affine scheme in characteristic p > 0, then MXXp)^ H2(X, G"Xp) and H^(X, GmX/>) -0 for n > 3. This gives a partial answer to the conjecture that the Brauer group of any scheme X is canonically isomorphic to the torsion part of H2(X, Gm). This result is then applied to prove that Br(/?)(/?) is/^-divisible where R is a commutative ring of characteristic/) > 0 (theorem of Knus, Ojanguren and Saltman), and also to construct examples of domains R of characteristic/) > 0 with large Kst(Bt(R)(p)-»Bi^gX/O)» where Q is the ring of fractions of R.
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Abstract. If X is an affine scheme in characteristic p > 0, then MXXp)^ H2(X, G"Xp) and H^(X, GmX/>) -0 for n > 3. This gives a partial answer to the conjecture that the Brauer group of any scheme X is canonically isomorphic to the torsion part of H2(X, Gm). This result is then applied to prove that Br(/?)(/?) is/^-divisible where R is a commutative ring of characteristic/) > 0 (theorem of Knus, Ojanguren and Saltman), and also to construct examples of domains R of characteristic/) > 0 with large Kst(Bt(R)(p)-»Bi^gX/O)» where Q is the ring of fractions of R.
The main result of this note (Theorem) is a partial answer to the following well-known Conjecture [4, II, 2] . The Brauer group of any scheme X is canonically isomorphic to the torsion part of the second etale cohomology group of X with coefficients in the sheaf of units Gm, i.e., the image of the inclusion 8: Br(A') -» H2t(X, Gm) [4,1, Proposition 1.4] coincides with the torsion part of H^(X, Gm).
The results of this note were obtained in Chicago in the fall of 1976 (cf. [9] , [10]). O. Gaber, using a completely different approach,1 independently proved the following general result: the conjecture is true for X = C/, u U2 where Í/,, U2 are affine schemes. (I hope he will also publish his rather long but very interesting proof.) Let us consider a sequence of ring homomorphisms R -> Ke -> R, where e is the natural embedding and pe is the/»"-power map. Let Yye = Spec^e) and Ye = Spec(Ä,,). This sequence yields a sequence of homomorphisms of etale cohomology groups:
H&X, Gm) ^ //e"t( Ye, GJ £ H&X, G J.
We shall need two general remarks. If H"X(X, Gm) are the cohomology groups of X in "fppf ' topology [4, III, 5] then there exist canonical isomorphisms H"X(X, G J est H"t(X, GJ [4, III, 11.7] . Moreover,^-ë is the/»-power map [6, V, 1] .
Second, for any faithfully flat Ke-algebra B, 
is exact for any etale P-algebra Fu (w G ß). Obviously, Ke®RFu are etale A^-algebras. We want to compute limw(Ei2 H"(Ke, Fu/R).
Consider the second spectral sequence with K = Ke, F = Fa. By [8 Artin's theorem [1] implies that limwe£2 "Exm-" = 0 for m > 2, n > 0.
Passing to the limit over the directed family Fu (u G ß) in (3) and applying a standard result about spectral sequences [2, XV, Theorem 5.12], we get the exact sequence H"(KJR ) A H¡X(X, GJ 4. //£( Ye, Gm).
Let i G p.H2t(X, Gm), i.e. | has orderpe in the group H2t(X, Gm). Thenpe • e(|) = 0 (see (2) ) hence, by a well-known lemma [4, III, 11.8], e(|) = 0. Therefore, | G Im(a). Hence, £ comes from an Azumaya P-algebra.
If n > 3 then, by (1), H"(Ke/R) = 0. Hence ÍGf,r/;t(Jf, GJ implies £ = 0.
This proves the theorem. M. Artin pointed out to me that one can construct examples in characteristic zero with non trivial Bt(Q/ R) by contracting some curves on algebraic K -3 surfaces.
3. Now we present a short functorial proof of the following.
Proposition
(Knus-Ojanguren-Saltman; cf. [7] ). The Brauer group of any affine scheme X in characteristic p > 0 is p-divisible.
I wish to thank D. Saltman for showing me his proof before it appeared in [7] . Proof. Let X = Spec(Ä) and Kx, Yx = Spec(Ä,) be as in the theorem. There is a standard exact sequence of sheaves on Xfl (see, for instance, [5, 1.4 where the map F is induced by the absolute Frobenius on X and W is induced by the map /». Since X is affine and Zy¡/X and «r/*^yl/A-are quasi-coherent sheaves, H2X(X, Ker(C -/)) = 0. Hence /' is surjective. It is trivial that W is surjective. Therefore F = W • i is surjective. Since, by the theorem, Br(X)(p) Ĥ 2(X, GJ(/»), and H2t(X, GJ(/») ex H2(X, Gm)(p) [4, III, 11.7] , the Brauer group Bt(X) is/»-divisible.
Of course, for general schemes the Brauer group is not /»-divisible (cf. [5, §2] ).
4. Remark. Presumably our method can be applied to the investigation of /»-torsion in the nonaffine cases (we used that X in the theorem is affine to conclude that Ker(/»e) = 0 in (2)). A straightforward generalization of the theorem to curves can be used to prove an old theorem of M. Artin (unpublished): If /: V -* V is a proper morphism with fibres of dimension 1 and V regular of dimension 2, then R%GmV. =0 for q > 2. Indeed, the vanishing of (RqfmGmV,)(l), where / is any prime number, is proved exactly as the analogous result in [4, III, 3] ; see also [11] . The theorem for curves takes care of the case / = /», the characteristic of V.
